Seizure activity and hyperthermia potentiate the increases in dopamine and serotonin extracellular levels in the amygdala during exposure to d-amphetamine.
Behavioral stereotypy, hyperthermia, and convulsive activity produced by exposure to multiple doses of d-amphetamine (AMPH) were related to changes in the extracellular levels of dopamine and serotonin (5-HT) in the amygdala, using the technique of microdialysis in awake and freely moving rats. Hyperactivity and stereotypy, as well as increases in microdialysis dopamine levels ranging from 100-300% of pre-AMPH basal microdialysate levels (BL), occurred during exposure to 3 doses of 2.5 mg/kg (3 x 2.5 mg/kg) AMPH. Three doses of 5 mg/kg produced a more intense stereotypic behavior as well as hyperthermia, and resulted in large increases in the peak dopamine levels (700% BL) while 5-HT levels were increased to a lesser extent (300% BL). The highest doses tested of 3 x 15 mg/kg produced convulsive activity, seizures, intense stereotypy and hyperthermia with peak microdialysate dopamine (1300% BL) and 5-HT levels (1800% BL) that were 2-fold and 6-fold greater, respectively, than those at the 3 x 5-mg/kg doses. Microdialysate glutamate levels were not changed by AMPH exposure. Rats that did not become hyperthermic when dosed with 15 mg/kg AMPH in a cold environment (10 degrees C) exhibited some hyperactivity and stereotypic behavior, but not overt convulsive behavior. Dopamine and 5-HT levels in these rats were significantly reduced by about 75% and 60%, respectively, compared to the room-temperature group. Inclusion of 2 microM tetrodotoxin (TTX) in the microdialysis buffer significantly reduced the 15-mg/kg AMPH-induced increases in dopamine by 30% and the increase in 5-HT levels by 70% at room temperature. These results indicate that a smaller portion of the dopamine release evoked by doses of AMPH that induce seizure activity is neuronal impulse-dependent while the majority of 5-HT released is impulse-dependent. Irrespective of impulse activity, the hyperthermia alone markedly potentiated dopamine release but had a lesser effect on 5-HT release. Thus, there are differences in the regulation of dopamine and serotonin release in the amygdala from high doses of AMPH, which are known to produce neurotoxicity. Further studies are necessary to determine the impact of these differences in release on AMPH neurotoxicity.